COATING APPARATUS AND METHOD 



CROSS -RBPERENCE TO RELATED APPLICATION 
This application claims priority under 35 DSC 119 from 
Japanese. Patent Application No . 2003*16468, the disclosure 
of which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a coating apparatus 
and method, and more particularly to a coating apparatus and 
method in which a plurality of layers are formed on a 
strip-shaped ba s e . ma t er i al in. a state of continuously 
travelling. 

Description of the Related Art 

As an example of a conventional coating apparatus and 
method, there has been proposed a coating apparatus and 
method, wherein in a manufacturing process, of planographic 
printing plates, a desired coating liquid is coated to a 
strip-shaped aluminum plate .{a so-called aluminum web) which 
serves as a base material (for example, see Japanese Patent 
Application Publication (JP-B) No. 58-4589). 

A planographic printing plate is ordinarily 
manufactured by the procedure in which a support web is 
produced by graining one surface or both surfaces of an 
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aluminum web in accordance with an ordinary method, and an 
anodic oxide layer is formed on the grained surface of the 
support web, and thereafter, a plate making layer (that is, 
a lower layer ) which is a single - layer or mul ti - lay ered 
.photosensitive layer or hea t - s ens i t ive layer is formed 
thereon, and an antioxidant layer (that is, an upper layer) 
is. formed on the surface of the plate making layer. 

In a planographic printing plate having a multi- 
layered plate making layer or a pi anographic printing plate 
having an antioxidant layer on a plate making layer, 
generally, respective layers are formed one by one - 
Ordinarily, these layers are each formed by coating thereto 
a coating liquid. such as a ph o t o s en s i t i v e - 1 ay e r forming 
liquid containing a photosensitive resin, a hea t - s ens i t i ve 
layer forming liquid containing a thermal polymerization 
resin, and an antioxidant - lay er forming liquid containing, 
as the principal . component , a polyvinyl alcohol aqueous 
solution, and thereafter, drying the coated coating liquid, 
At this time, in a case in which an uncoated portion with no 
pho t o s en s i t i ve - 1 ay er forming liquid coated thereto occurs 
for any reason, an anodic oxide layer of the support- web is 
exposed at the uncoated portion- 

The an tioxidant • layer forming liquid has excellent 
wettability to the photosensitive layer, but does not 
necessarily have much excellent wettability to the 
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antioxidant film. However, in conventional coating 
apparatuses and methods, even if the uncoated portion exists, 
the antioxidant- lay er forming liquid is continuously coated 
in this state. Therefore, there exists a problem that poor 
coating of the antioxidant - layer forming liquid occurs in the 
uncoated portion, thereby resulting in the an tioxidan.t - layer 
forming liquid be nonunif ormly coated; Then, if once poor 
coating o f the an t i oxi dan t - layer forming liquid occurs, even 
when poor- coating in the photosensitive • layer forming liquid 
is solved and the photosensitive- layer - forming liquid is 
normally coated, poor coating of the an tioxidant - lay er 
forming liquid cannot be solved. 

SUMMARY OF THE INVENTION 
in view of the above - described circums tances , it. is an 
object of the present invention to provide a coating apparatus 
and method in which even if poor coating occurs in a lower 
layer, no poor coating occurs in an upper layer formed on the 
lower layer. 

k first aspect of the present invention is a coating 
apparatus which forms a plurality of layers on a continuously 
travelling base material, comprising: an up s tr earn - s i de 
coating section which coats (applies) a first coating liquid 
to the base material to form a lower layer; a downstream- 
side coating section disposed at the downstream side of the 
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ups tr eam - s ide coating section in a direction to which the 
base material is conveyed, and coating (applying), onto the 
lower layer, a second coating liquid of vrhich composition is 
the same as or differefnt from that of the first coating 
liquid, to thereby form an upper layer; an undercoat liquid 
coating section disposed so as to move close to or away from 
the base material, when an uncoated portion, which is a 
portion to which no first coating liquid is coated, is 
generated at a time of forming the lower layer, the undercoat 
liquid coating sec tion. being contacted the ba s e m a t e r i a 1 
before the uncoated portion reaches the undercoat liquid 
coating section and coating (applying) an undercoat liquid 
to the uncoated portion, an d when coating of the first coating 
liquid is restarted, the undercoat 1 i qui d c oa t ing section 
being removed from the base material after a lower layer 
formed again reaches the undercoat liquid coating section and 
stopping coating of the undercoat liquid; and a liquid 
run-out section which, at the latest, just before the 
undercoat liquid coating section is removed from the. base 
material, stops coating of the undercoat liquid for the base 
material by making the undercoat liquid coating section into 
a state of running out of the liquid. 

In the above- described coating apparatus,- the first 
coating liquid is coated to the base material by the 
ups t ream • side coating section to thereby form the lower 
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layer, and thereafter, the second coating liquid is coated 
to the lower layer by the downs tream - side coating section to 
thereby form the upper layer. In. this case, when an uncoated 
portion is generated on the base material due to poor coating 
by the upstream-side coating section, the undercoat liquid 
coating section contacts the base material and coats thereto 
the undercoat liquid before the uncoated portion reaches the 
undercoat liquid coating section. Subsequently, the uncoated 
portion passes through the do wns t r earn - s ide coating section. 
At this time, the uncoated portion is coated with the 
undercoat liquid by the undercoat liquid coating section, and 
therefore, the second coating liquid is favorably coated to 
the base material (the undercoat liquid) , That is, according 
to this coating apparatus, even if an uncoated portion is 
generated in the lower layer due to poor coating by the 
upstream- side coating section, poor coating of the upper 
layer resulting from the uncoated portion does not occur. 

When the ups tr earn • s ide coating sec tion res tar ts the 
coating of the first coating liquid and the lower layer is 
formed again (that is, the uncoated portion is eliminated), 
the undercoat liquid coating section is removed from the base 
material after the again formed lower layer reaches the 
undercoat liquid coating section, thereby the coating of the 
undercoat liquid is stopped. As a result, excessive coating 
of the undercoat liquid is prevented, and a lower amount of 



5 



the undercoat liquid is used therefore the undercoat liquid 
can be efficiently coated. 

At the latest just before the under coa t 1 iqui d coating 
section is removed from the base material, the liquid run-out 
section makes the undercoat liquid coating section into a 
state of running out of the liquid, thereby stopping the 
coating of the undercoat liquid for the base material. For 
this reason, when the undercoat liquid coating section is 
removed from the base ma ter ial » the pool of liquid of the 
undercoat liquid coating section does not adhere to the base 
material, and formation of a thickly coated portion of the 
undercoat liquid on the base material, resulting from the pool 
of liquid, is prevented. 

The base material to be coated by the coating apparatus 
of the present invention is not particularly limited so long 
as it has coating liquid (the first coating liquid and the 
second coating liquid) coated to the surface thereof. 
Flexible strip-shaped materials having the shape of a thin 
plate or a film are frequently used. Specific examples 
thereof include, in addition to an aluminum web used as a 
support of a planographic printing plate, a film base of 
photographic recording material such as a photographic film 
or a movie film, baryta - coa ted paper (photographic base 
paper) for photographic printing paper, a base material used 
for magnetic recording material, such as polyester film, 
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which is used for magnetic recording -materials such as 
recording tape, video tape, and floppy disk (R) , a metallic 
thin plate for a coat- metal plate such as color steel sheet 
iron, and the like. These base materials mayalso be subjected 
to various treatment, for example, graining and anodic 
oxidation treatment for an aluminum web for a* p 1 anogr aphi c 
printing plate, 

The-lower layer may be formed directly on the base 
material, or may also.be placed over another layer formed on 
the base material. 

The first coa ting 1 iquid and the second coating liquid 
may have the same composition or may have different 
composi tions . 

As the upstream- side coating section, a coating device 
can be used, which is ordinarily used to coat, to the base 
material, a liquid solution or suspension which is as the 
first coating liquid. 

As the above-mentioned coating device, a bar coater 
which performs coating by using a coating bar, such as a 
grooved bar with circumferential grooves formed on the 
surface thereof, or a wire bar with a metallic thin wire. wound 
thereon; a rod coater which performs coating by using a 
coating rod having a flat and smooth surface; and the like 
can be used. Further, a non-contact type. coating device which 
coats a coating liquid without making contact with the base 
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material, for example, a die coater, a curtain coater, and 
an extrusion coater, can also be used. 

As the downs tream* s ide coating section^ various 
coating devices which can be used as the ups tr eam « s ide coating 
section can be used. However, the non-contact type coating 
device is preferably used because it allows coating of the 
second coating liquid without damaging the lower layer. 

As the undercoat liquid to be coated by the undercoat 
liquid coating section, a liquid which improves wettability 
between the base material and the second coating liquid is 
exemplified. 

Further, the undercoat liquid preferably has a surface 
tension equal to or greater than that of the second coating 
liquid for the reason that poor coating such as coating 
streaks or liquid run-out does not occur when the second 
coating liquid is coated to a portion coated with the 
undercoat liquid. 

As the undercoat liquid, a liquid including, as the 
principal component, a main solvent of the second coating 
liquid can be used, and a surf ace • active agent solution can 
also be used. As the solvent of the s ur f a c e - a c t i ve agent 
solution, the main solvent of the second coating liquid is 
preferably used. Particularly, when the main solvent of the 
second coating liquid is water, preferably, an aqueous 
solution including a sur f a c e - ac t i ve . agen t is used as the 
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undercoat liquid, thereby allowing the undercoat liquid to 
be uniformly spread over the uncoated portion. The 
concentration of the sur f a ce - a c t i ve agent in the surface- 
active agent solution is preferably micell concentration or 
more. When the second . coating liquid includes the 
surf ace - ac tive agent, the undercoat liquid also preferably 
includes similaLr su r f a c e - a c t i ve agent. 

The amount of the undercoat liquid coated by the 
undercoat liqu.id coating section can be det.ermined in 
accordance with the widthwise dimension of the base material 
and the composition of the undercoat liquid. Preferably, the 
amount of a water-based undercoat liquid coated is 6 cm^/m^ 
or more, and the amount of an organic solvent - based undercoat 
liquid coated is 2 cm^/m^ or more, thereby allowing the 
undercoat liquid to be coated to the entire surface of the 
base material . 

The "coating** of the undercoat liquid mentioned in the 
present invention means that the undercoat liquid is coated 
to a surface of the base material to be coated in some way 
or other. Specifically, it is not limited to ordinary coating 
of undercoat liquid, and there may be used a method in which 
an undercoat liquid is coated to the base material in such 
a manner as to *be dripped from an injection syringe or the 
like, or a method in which an undercoat liquid is coated to 
the base material in such a manner as to be injected from an 
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injector. 

As the undercoat 1 i qu i d c oa t i ng section, an undercoat 
liquid coating device which coats the undercoat liquid to the 
base material is shown. Examples of the undercoat liquid 
coating device include an undercoat liquid coating head which 
extrudes, toward the base material, an undercoat liquid in 
the shape of a strip and coats the same to the base material, 
a coating bar such as a grooved bar with circumferential 
grooves formed on the surface thereof, or a wire bar with a 
metallic thin wire wound thereon, and the like. 

Examples of the undercoat liquid coating head include: 
a slide bead-type coater having the same structure as that 
of the above - described die coater; a curtain-type coater 
having the same structure as that of the above - des cribed 
curtain coater; an ex t rus i on - typ e coater having the same 
structure as that of the above - described extrusion coater; 
and the like. 

In addition, an undercoat liquid injection syringe 
which coats the undercoat liquid, to the surface of the base 
material in drops, and the like are also used as the undercoat 
liquid coating section. 

The liquid run-out section described in the first 
aspect of the present invention is not particularly limited 
so long as, by making the undercoat liquid coating section 
into a state of running out of the liquid, it does allow the 
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pool of liquid of the undercoat liquid coating sec t ion to 
adhere to the base material when the undercoat liquid coating 
section is removed from the base material, and. can prevent 
formation of a thickly coated portion of the undercoat liquid 
on the base material,, resulting from the pool of undercoat 
liquid. For example, the structure described in a second 
aspect" of the present invention, in which the liquid run- 
out section is formed as a 1 i qu i d - s upp ly stopping section 
which makes the undercoat liquid coating section into a state 
of running out of the liquid by stopping supply of the liquid 
to the undercoat liquid coating section, or the structure 
described in a third aspect of the present invention, in which 
the above - described undercoat liquid coating section is 
formed as a bar coating device having an uhdercoating bar 
wihich rotates in contact with the base material to coat the 
undercoat liquid thereto, and the liquid run-out section is 
formed as a speed reducer which decreases the number of 
rotation of the undercoating bar to thereby make the bar 
coating de\^ice into a state of running out of the liquid, can 
be used. In either case, the undercoat liquid coating section 
can be rel iably brought into a state of running out of the 
liquid by a simple stru'cture. 

In the structure according to the third aspect of the 
present invention, even in a case in which the number of 
rotation of the undercoating bar is reduced, if only the 
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undercoat ing bar is not completely stopped, biased abrasion 
generated by the undercoating bar partially rubbing against 
the base material can be prevented. 

In a fourth aspect of the present invention, in the 
structure of the above - described first to third aspects, the 
apparatus further comprises an uncoated-portion detecting 
section which detects occurrence of the uncoated portion at 
the time of formiii'g the lower layer, and the undercoat liquid 
coating section coats the undercoat liquid to the uncoated 
portion when the uncoated-portion detecting sec tion detects 
occurrence of the uncoated portion. 

When the uncoated portion is detected by the uncoated 
portion detecting section, the undercoat liquid is coated to 
the base material by the undercoat liquid coating section. 
For this reason, the undercoat liquid can be reliably coated 
to the uncoated portion.. Further, with no undercoat liquid 
coated to a region in which the lower layer is formed, a lower 
amount of the undercoat liquid is used and can be ef f i cien tly 
coated. 

A fifth aspect of the present invention according to 
the first aspect further comprises: a signal output section 
which outputs a signal relating to generation of the uncoated 
portion and a signal relating to restarting of coating of the 
first coating liquid; a calculating section which, based on 
the signal from the signal output section, calculates a 
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timing -at which the uncoated portion reaches the undercoat 
liquid coating section and a timing atwhich the lower layer 
formed again reaches the undercoat liquid coating section; 
and a control section which, based on the calculating result 
of the calculating section, instructs coating the undercoat 
liquid on the uncoated portion or stopping of coating the 
undercoat liquid. 

In a sixth aspect of the present invention according 
to the first aspect, the up stream - si de coating section is 
disposed so as to move close to or away from the base material. 

In a seventh aspect of the present invention according 
to the sixth aspect, the signal relating to generation of the 
uncoated portion and the signal relating to* restarting of 
coating of the first, coating liquid are a removal signal 
indicating the upstream - s ide coating section being away from 
the base material and a contact signal indicating the 
upstream-side coating section contacting the base material. 

In an eighth aspect of the present invention according 
to the third aspect, the speed reducer makes the bar coating 
device into a state of running out of the liquid without 
stopping rotating of the undercoating bar. 

A ninth aspect of the present invention is a coating 
apparatus which forms a plurality of layers on a continuously 
travelling base material, comprising:, an up s t r earn - s ide 
coating section which coats a first coating liquid to the base 
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material to form a lower layer; a downs tr earn - side coating 
section disposed at the downstream side of the upstr earn - side 
coating section in a direction to which the base material is 
conveyed, ajid coating, onto the lower layer, a second coating 
liquid of which composition is the same as or different from 
that of the first coating liquid, to thereby form an upper 
layer; an undercoat liquid coating section disposed between 
the downstream - s ide coating section and the upstr earn - side 
coating section. in the direction to which the base material 
is conveyed., the undercoat liquid coating section, when an 
uncoated portion, which is a portion to which no first coating 
liquid is coated, is generated at a time of "forming the lower 
layer, coating the undercoat liquid to the uncoated portion. 

In a tenth aspect of the present invention according 
to the ninth aspect, the apparatus further comprises an 
uncoated • portion detecting section which detects occurrence 
of the uncoated portion at the time of forming the lower 
layer, and the undercoat liquid coating section coats the 
undercoat liquid to the uncoated portion when the 
uncoated ' portion detecting section detects occurrence of the 
uncoated portion. 

An eleventh aspect of the present invention is a 
coating method in which a plurality of layers are formed on 
a strip*shaped base material in a state of continuously 
travelling, wherein, when a first coating liquid is coated 
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to the base material to form a lower layer, and a second . 
coating liquid of which composition is the same as or 
different from that of the first coating liquid is coated onto 
the lower layer to thereby form an upper layer, if an uncoated 
portion, which is" a portion to which no first coating liquid 
is coated, is generated at a time of forming the lower layer, 
an undercoat liquid is coated to the uncoated -por t ion by 
making an undercoat liquid coating section, which coats the 
undercoat liquid to the uncoated portion, into contact with 
the uncoated portion, and if the lower layer is formed again, 
coating of the undercoat liquid is stopped by the undercoat 
liquid coatingsection being removed from the base material, 
and, at the latest, just before the undercoat liquid coating 
section is removed from the base material, coating of the 
•undercoat liquid for the base material is stopped by making 
the undercoat liquid coating section into a state of running 
out. of- the liquid. 

In the above ~ de s c ribe d coating methods the first 
coating liquid is coated to the base material to thereby form 
a .lower layer, and thereafter, a second coating liquid is 
coated to the lower layer to thereby form an upper layer. When 
an uncoated portion is formed on the base material due to poor 
coating at the time of forming the lower layer, the undercoat 
liquid coating section makes contact with the base material 
and coats the undercoat liquid to the uncoated portion. Since 
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the undercoat liquid is coated to the uncoated portion, the 
second coating liquid is favorably coated to the base material 
(the first coating liquid). That is, according to this, 
coating method, even if the uncoated portion is. generated in 
the lower layer due to poor coating, poor coating of the upper 
layer resulting from the uncoated portion does not occur. 

When the lower layer is formed again (the uncoated 
portion is eliminated) , the undercoat liquid coating section 
is removed from the base material and stops coating of the 
undercoat liquid. Accordingly, excessive coating of the 
undercoat liquid is prevented, and coating of a lower amount 
of the undercoat liquid can be efficiently carried out. 

At the latest just before the undercoat liquid coating 
section is removed from the base material, the coating of the 
undercoat liquid for the base material is. stopped by making 
the undercoat liquid coating section in a state of running 
out of the liquid.. For this reason, when the undercoat liquid 
coating section is removed from the base material, no pool 
of the liquid of the undercoat liquid coating section is 
applied to the base material, and the formation of a thickly 
coated portion of the undercoat liquid on the base material, 
resulting from the pool of the liquid, is prevented. 

incidentally, as the "base ma terial " , "first coating 
liquid", "second coating liquid", and "undercoat liquid" 
mentioned in the fifth aspect, the similar structures of those 
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described in the first aspect can be applied. 

Further, the expression "at the latest just before the 
undercoat liquid coating section is removed from the base 
material" recited in the first' and fifth aspects means that 
before the undercoat liquid coating section is removed from 
the base material to such an extent that. the pool of liquid 
of the undercoat liquid coating section can be eliminated, 
as described above. Accordingly, as long as this condition 
is satisfied, it suffices that a timing at which the undercoat 
liquid coating section is brought into a state of running out 
of the liquid is set before a timing at which the undercoat 
liquid coating section is removed from the base material . 
However, if there is a long time, to a tome at which the 
undercoat liquid coating section is removed from the base 
material from a time at which the undercoat liquid coating 
section is brought into a state of running out of the liquid, 
the undercoat liquid coating section is merely made in contact 
with the base material without coating thereto the undercoat 
liquid during that period of time. Accordingly, the 
above des cribed per iod of time is preferably shortened. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1' is a schematic diagram shoving a coating 
apparatus according to a first embodiment of the present 



17 



invention, 

■Fig, 2 is a partially. enlarged view showingthe 
structure of a first coating device which forms the. coating 
apparatus according to the first embodiment of the. present 
invention. 

Pig. 3 is a partially enlarged view showing the 
structure of a second coating device which forms the coating 
apparatus according to the first embodiment of the present 
invention . 

Fig. 4 is a partially enlarged view showing the 
structure of a pr e - we t 1 i qui d coating device which forms the 
coatihg apparatus according to the first embodiment of the 
present invention, in a state in which the pre-wet liquid is 
coated. 

Pig, 5 is a partially enlarged view showing the 
structure of a pre-wet liquid coating device which forms the 
coating apparatus according to the first embodiment of the 
present invention, in a state in which it runs out of the 
pre-wet liquid. 

Fig. 6 is a flow chart which shows the flow of operation 
to application of pre-wet liquid when poor coating occurs in 
the first coating device in the coating apparatus according 
to the first embodiment of the present invention. 

.Figs. 7A and 7B are cross sectional views which 
illustrate whether the pre-wet liquid is coated or not when 
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an uncoated portion is generated on a support web: Fig.. 7A 
shows a case in which the pre-wet liquid is coated; and Fig. 
7B shows a case in which no pre-wet liquid is coated. 

Fig. 8 is a plan view showing a rotating-driving device 
which drives a bar in a pre^wet liquid coating device which 
forias'a coating apparatus according to a second embodiment 
of the present invention. 

Fig. 9 is a front view showing a rotating-driving 
device which drives a bar in apre-wet liquid coating device 
which forms a coating apparatus according to the second 
embodiment of the present invention. 

Fig- 10 is a schematic diagram showing a coating 
apparatus according -to a third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Fig. 1 shows a coating apparatus 100 according to an 
embodiment of the present invention. The coating apparatus 
100 is an example of coating apparatus used to form a 
photosensitive layer on a support web W which is a support 
of a planographic printing plate and also form an antioxidant 
layer (or an antioxidant coating film) on the surface of the 
photos en sitive layer. 

In this coating apparatus 100, the support web ^ is 
adapted to continuously travel along a fixed conveying 
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direction indicated by arrow a, and a first coating device 
2. a pre-wet liquid coating device 6, and a second coating 
device 4 are disposed sequentially from the upstream side of 
the conveying direction. 

The first coating device 2 is provided so as to form 
a photosensitive layer LI by coating, to the support web W, 
a photosensitive-layer forming liquid corresponding to the 
first coating liquid of the present invention. The second 
coating device 4 is provided so as to form an antioxidant 
layer 1.2 by coating, to the photosensitive layer LI, an 
an tioxidant - layer forming liquid corresponding to the second 
coating liquid of the present invention. The pre-wet liquid 
coating device 6 is provided adjacently at the upstream of 
the second coating device 4. When an uncoated portion is 
generated on the photosensitive layer LI, an undercoat 
liquid, that is, a pre-wet liquid is coated to the uncoated 
portion* The first coating device 2, the second coating 
device 4, and the pre-wet liquid coating device 6 correspond 
to upstr earn - side coating section, downs t ream - s ide coating 
section, and undercoat liquid coating section, respectively, 
in the coating apparatus of the present invention. 

A backup roller 18 is provided in the vicinity of the 
second coating device 4, which backup roller transports the 
support web W by rotating in a clockwise direction shown in 
Pig. 1. 
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A photosensitive layer drying device 8 of a hot-air 
drying type is provided between the first coating device 2 
and the pre-wet liquid coating device 6 to dry the - 
photosensitive layer LI formed by the first coating device 
2- An antioxidant layer drying device 10 of a hot-air drying 
type is provided at the downstream side of the second coating 
device 4 to dry the antioxidant layer forrned by the second 
coatingdevice4. 

A guide roller 20 is provided in the vicinity ofan 
inlet of the antioxidant layer drying device 10 to guide the 
support web W to the inlet of the an t ioxidan t . lay er drying 
device 10 . . 

The. coaxing apparatus lOO also includes a 
removal / con tac t signal generating section 12, an encoder 14, 
. and a pre-wet liquid coating device control section 16. The 
removal/contact signal generating section 12 is provided so 
as to generate a removal signal when a bar 2A (described 
later) of the first coating device 2 is removed fromthe 
support web W. The encoder 14 is. made to operate in response 
to a removal signal from the removal / con tac t signal 
generating section 12 and measure the distance of the support 
web W travelling after the bar 2A of the first coating device 
2 is removed from the support web W. Further, the pre*wet 
liquid coating device control section 16 is provided so as 
to start operating in response to a removal signal from the 
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removal/ con tac t signal genera t ing section 12, and when 
receiving, from the encoder 14, a signal indicating that the 
uncoated portion formed on the support web W is moved close 
to the pre-wet liquid-coating device 6« output an instruction 
to the pre-wet liquid coating device 6 so as to carry out 
coating of the pre-wet liquid. 

Next, a description will be given in detail of 
respective components of the coating apparatus 100. 

As shown in Fig. 2, the first coating device 2 is 
provided with the bar 2A which rotates in the same direction 
as the conveying direction a of the support web W (that is,, 
the direction indicated by arrow b) while contacting a 
roughened surface W2 of the support web W; a plate-shaped bar 
supporting member 2B which supports the bar 2A from a lower 
side by a V-shaped groove formed on the top surf ace thereof ; 
an upstream- side shuttering (weir) board 2C formed upright 
at the upstream side of the bar supporting member 26 and 
extending vertically toward a travel side surface T which is 
a travel path of the support web W; a downs tr earn - side 
shuttering (weir) board 2D formed upright at the downstream 
side of the bar supporting member 2B and extending vertically 
toward the travel side surface T which is. a travel path of 
the support web W; and a base 2E on which the bar supporting 
member 2B, the ups t r earn - s i d e shuttering board 2C and the 
downstream-side shuttering board 2D are fixed. That is, the 
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first coating device 2, is formed as a so-called bar coater. 

An upstream* side liquid supplying passage 2F for 
supplying a ph o t os en s i t i v e - 1 ay e r forming liquid to the 
upstream side of the bar 2A is provided between the bar 
supporting member 2B and the ups t r earn - s i de shuttering board 
2C. A downstream- side liquid supplying passage 26 for 
supplying a photosensitive-layer forming liquid to the 
downstream side of the bar 2A is provided between the bar 
supporting member 2B and the downs tream - side shuttering 
board 2D. The ups t ream - s i de liquid supplying passage 2F and 
the downs tream- side liquid supplying passage 2G communicate 
with each other by a communicating passage 2H provided at a 
lower portion of the bar supporting member 2B. 

A liquid supplying pipe line 2J for supplying the 
pho tos en s itive - layer forming liquid is connected to a lower 
end of the ups tream -s i de liquid supplying passage 2F. 

One pair of web pressing rollers 2K are disposed above 
the travel side surface which rollers are provided so as 
to press the support web W toward the bar 2A in such a manner 
as to be driven to rotate around its axis at the time of 
coating the pho t o s ens i t i ve - 1 ay er farming liquid. 

A lifting device 2L for moving up and down the base 
2E is provided below the base 2E. When poor coating occurs 
in the first coating device 2 to form an uncoated portion on 
the support web W, the lifting device 2L functions to move 
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dovri the base 2E to remove the bar 2A from the support web 
W, and at the same time, output, to the r em o v a 1 / c on t a c t signal 
generating section 12, a signal indicating that the base 2E 
was moved down (falling signal), as shown in Fig. 1. Further, 
when coating is restarted in the first coating device 2 by 
moving up the base 2E and the uncoated portion i s eliminated , 
the lifting device 2L outputs, to the r emo va 1 / con t ac t signal 
generating sec tion 12, a signal indicating that the base 2E 
was moved up (rising signal) , When the r emo val / con t a c t 
signal generating section 12 receives these signals from the 
lifting device 2L, it generates a removal signal or a contact 
signal, and outputs to the encoder 14 and the pre.-wet liquid 
coating device control section 16. In Fig. 2, the state in 
which the bar 2A is removed from the support web W by moving 
down the base 2E is indicated by. the two-dot chain line. 

As the lifting device 2L, a ball screw-type lifting 
device for moving up and down the base 2B using a ball screw, 
a hydraulic cy 1 inder - type lifting device for moving up and 
down using a hydraulic cylinder, a pneumatic cy 1 i nd er • typ e 
lifting device for moving up and down using a pneumatic 
cylinder are used. 

As the bar 2A, a grooved bar on which circumferential 
grooves are formed on the surface thereof at fixed intervals, 
or formed closely, a wire bar on which a thin metal wire is 
wound onto the surface thereof, and the like are used. 
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when the pho tosens i t i ve • lay er forming liquid is 
coated, the bar 2A abuts against the support web W at a portion 
between the grooves fprxned on the surface or at a wire portion 
wound over the surface, and a passage of the 
photosensiti ve - layer farming liquid is formed between, the 
groove or a concave portion formed between the wire portions 
(wire bars) . and the support web W, The photosens i tive - layer 
forming liquid is coated in a predetermined thickness i 

Fig. 3 shows in detail the second coating device 4 a.n d 
its vicinities. 

The second coating device 4 includes a die coater body 
4A having a block-shaped configuration of a substantially 
rectangular pa r-a 1 1 el ep ip ed . 

The die coater body 4A protrudes toward the backup 
roller 18 wedgewise, and has an end portion 4B including an 
end edge parallel to the surface of the backup roller 18. The 
end portion 4B, is formed so that a clearance of, usually, 
about 0.1 to 1 mm is produced between the end edge and the 
support web W wound onto the backup roller 18 and passing near 
the second coating device 4. The size of this clearance can 
be determined depending on the thickness of the antioxidant 
layer L2 to be formed on the support web W. 

A discharge slit 4D which is a slit-shaped passage is 
provided within the die coater body 4A and the above- 
described antioxidant- layer forming liquid is discharged. 
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The discharge slit"4D has an opening extending along a 
transverse direction of a travel side surface T, and a lower 
end thereof communicates with a liquid supplying passage 4E 
for supplying the an tioxidant - layer forming liquid to the 
discharge slit 4D. 

A decompression chamber 4F is provided below the end 
portion 4B and a decompression tube 4G. for reducing the 
pressure of an interior of the chamber is connected to the 
bottom of the decompression chamber 4F. A gut ter • shaped 
excess liquid receiver 4H is provided within the 
decompression chamber 4F to receive an excess portion of the 
an tioxidant - layer forming 1 i qu i d d i s c ha r g e d from the 
discharge slit 4D, which was not coated to the support web 
W. A drainage tube 4J extends downward from the excess liquid 
receiver 4H to lead out the excess antioxidant-.layer forming • 
liquid, A drainage reservoir 4K is provided at the lower end 
of the drainage tube 4J and the antioxidant - layer forming 
liquid discharged through the drainage tube 4J is stored 
therein. A decompression tube 4L for reducing the pressure 
of the interior of the reservoir is also connected to the 
drainage reservoir 4K. 

The second coating device 4 having the above • de s c r ib e d 
structure is entirely formed as a so-called die coater. 

When the antioxidant - layer forming liquid is coated 
to the support web W, the interior of the decompression 
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chamber 4F is reduced pressure to, for example, 50 to 1000 
Pa by a vacuum pump or an aspirator connected to the 
decompression tube 4G. Further, the interior of the drainage 
reservoir 4K is also reduced pressure by the . decompr es s ion 
tube 4L to a pressure nearly equal to that of the interior 
of the decompression chamber 4F, 

In the above-described state, the antioxidant - layer 
forming liquid is discharged from the discharge slit 4D and 
made to flow toward the end edge of the end portion 4B. Then, 
by forming a coating bead between the end edge of the end 
portion 4B and the photosensitive layer LI of the support web 
W, the antioxidant- layer forming liquid is coated to the 
.support web W to thereby form an antioxidant layer L2 . 

Fig. 4 shows the structure of a pre-wet liquid coating 
d e V i c e 6 . 

The pre-wet liquid coating device 6 is formed as the 
same bar coating device (bar coater) as the first coating 
device 2 . 

That is, the pre-wet liquid coating device S is 
provided with: a bar 6A which rotates in the same direction 
as the conveying direction a of the support web W, as 
indicated by arrow b in Fig, 2, while abutting against the 
roughened surface W2 of the support web W; a plate-shaped bar 
supporting member SB which supports the bar 6A from the lower 
side by a V-shaped groove formed on the top surface thereof; 
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an ups tr earn - si de shuttering board 6C formed upright at the 
upstream side of the bar supporting member SB and extending 
in the vertical direction toward the travel side surface T 
which is the travel path of the support web W; a 
downs tream- side shuttering board 6D formed upright at the 
downstream side of the bar supporting member GB and extending 
in the vertical direction toward the travel side surface T 
which is the travel path of the support web W; and a base 6E 
on which the bar supporting member the up s t r e am - s i d e 

shuttering board 6C, and the downs tream - s ide shuttering 
board 6D are fixed. 

Further, an ups tream* side liquid supplying passage 6F 
for supplying a photosensi tive - layer forming liquid to the 
upstream side of the bar 6A is provided between the bar 
supporting member 6B and the upstream^side shuttering board 
6C, and a downs tream- side liquid supplying passage 6G for 
supplying a pho t o s ens i t i ve - 1 ay er forming liquid to the 
downstream side of the bar 6A is provided between the bar 
supporting member 6B and the downs tream - side shuttering 
board 6D. The up s t r eam - s i de liquid supplying passage 6P and 
the downs tream ■ side liquid supplying passage 6G communicate 
with each other by a communicating passage 6H provided at a 
lower portion of the bar supporting member SB. 

A liquid supplying pipe line 6J is connected to a lower 
end of the up s tream - s i d e liquid supplying passage 6F so as 
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to supply the pho t o s ens i t i ve • 1 ay er forming liquid from a 
pre-wet liquid tank 6K. The liquid supplying pipe line 6J 
is equipped with a 1 i qui d - s upp 1 y pump 6P which supplies the 
pre-wet liquid toward the ups treara - side liquid supplying 
passage 6F, the downs tream - side 1 i qu i d pa s s a g e 6 G , and the 
communicating passage 6H- The 1 iquid ■ supply pump 6P is 
controlled so as to be driven by the pre-wet liquid coating 
device control section 16. In place of the liquid -supply pump 
6P, liquid -supply bellows which supplies out the pre-wet 
liquid may be used. 

A lifting device SL which moves up and down the base 
SB is provided below the base SE, and. is controlled so as to 
be driven by the pre-wet liquid coating device control 
section 16. When a removal signal is inputted to the pre-wet 
liquid coating device control section 16, which signal is 
generated in the r emova 1 / c on ta c t signal generating section 
12 when poor coating occurs in the first coating device 2, 
the pre-wet liquid coating device control section 16 outputs, 
to the lifting device 6L, a drive signal indicating to start 
coating of the pre-wet liquid, so that the bar 6A of the 
pre-wet liquid coating device 6 contacts the support web W 
before an uncoated portion generated on the support web W 
arrives at the pre-wet liquid coating device 6. The lifting 
table eE moves upward from a state which is indicated by the 
two-dot chain line in Fig. 4, and the bar 6A moves close to 
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the support web W. subsequently, the liquid- supply pump 6P 
operates, and the pre-wet liquid stored in the pre-wet liquid 
tank 6K is supplied to the bar 6A and also coated to the 
support web W . 

Further, -when the contact signal generated in the 
removal /contact signal generating section 12 is inputted to 
the pre-wet liquid coating device control section 16 at the 
time of restarting coating in the first coating device 2, the 
pre-wetliguid coating device control section 16 first stops 
the 1 iquid- supply pump 6P after a newly - formed 
photosensitive layer arrives at the pre-wet liquid coating 
device S. As. a result, as shown in Fig, 5, thepre -wet liquid 
coating device 6 is brought into a state of running out of 
the liquid. Particularly, no pre-wet liquid reaches around 
the bar 6Ar and therefore, a pool of the liquid formed betv;een 
the bar 6A and the support web W is also eliminated. 
Subsequently, the pre-wet liquid coating device control 
section 16 outputs a drive signal to the lifting device Sh 
so as to remove the bar 6A of the pre - we t coating device 6 
from the support web w. As a result, the lifting device 6L 
moves down the. base 6E. 

Incidentally, no member corresponding to the web 
pressing roller 2K is provided above the travel side surface 

Mext, the operation of the coating apparatus 100 will 
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be described. 

Fig. 6 shows the flow of operation when poor coating 
occurs in the first coating device 2. 

As shown in Fig. 6, when poor coating . occur s in the 
first coating, device 2 and an uncoated portion is generated 
on the grained surface W2 of the support web W, in. the same 
manner as described above, the lifting' devi ce 2L moves down 
the base 2E to remove the bar 2h from the support web and 
simultaneously, the lifting device 2L outputs, to the 
removal /con tac t signal generating section 12, an instruction 
.so as to generate a removal signal indicating that the bar 
coater was removed. 

The removal/contact signal generating section 12 
generates a removal signal in response to the abo v e - d e s c r i b ed 
instruction, and outputs the removal signal to the encoder 
14 and also to the pre-wet liquid coating device control 
sec tion 1 S . 

The pre-wet liquid coa ting device control section ifi 
automatically activates in response to the removal signal, 
and becomes ready to receive a signal from the encoder 14. 

When the encoder 14 receives the above - described 
removal signal, it measures the distance d of the support web 
W travelling after the first coating device 2 is removed, and 
compares the distance L between the bar 2A and. the bar 6A, 
and the travel distance d. When d becomes equal to "L — ?L" 



31 



or more, the encoder 14 outputs , t o t h e p r e - we t 1 igui d c oa t i n g 
device control section 16, a signal which indicates that d 
became equal to "L — ?L" or more. Here, ?L is a length shorter 
than L and can be arbitrarily determined in accordance with 
the conveying speed of the support web. W, the speed of 
response of the pre -wet liquid coating device 6 to an 
instruction from the pre-wet liquid coating device control 
section 16, and the like. When the travel distance d became 
equal to "L — ?L", the abo v e • d e s c r i b e d uncoated portion is 
neartothebar6A. 

When the pre-wet liquid coating device control section 
16 receives, from the encoder 14, the signal indicating that 
the travel distance d became equal to '^L — ?L", it outputs, 
to the pre-wet liquid coating device S, an instruction so as 
to coat the pre-wet liquid. 

When the pre-wet coating device 6 receives the 
above-described instruction, the bar SA moves upward by the 
lifting table 6C and moves close to the grained surface W2 
of the support web w. Then, the 1 i qui d - supply pump 6P 
activates to cause the pre-wet liquid to be discharged upvard 
from the top of a coating head, and the pre-wet liquid is 
coated to the grained surface W2 , 

When poor coating in the first coating device 2 is 
solved and the base 2E moves upward to cause the bar 2A to 
abut against the support web W, thereby allowing coating of 
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the photosensi Live • layer forming liquid to restart, a signal 
indicating that the coating restarts is transmitted via the 
removal/contact signal generating section 12 to the encoder 
14 and also to the pre-wet liquid coating device control 
section . 16 - 

The encoder 14, when receiving the ah o ve - d e s c r i b e d 
signal, carries out again measurement of the travel distance 
of the support web When the travel distance d' after 

receiving that signal comes to the encoder 14 outputs, to 
the pre-wet liquid coating . device control section 16, a 
signal indicating that the travel distance d* equals to L. 
When the pre-wet liquid coating device control section 16 
receives the abo ve - des cr ib ed signal, it outputs, to the 
pre-wet liquid coating device 6, a signal indicating that 
coating of the pre-wet liquid must be stopped. First, the 
pre-wet liquid coating device control section 16 stops the 
liquid-supply pump 16 after a newly-formed photosensitive 
layer arrives at the pre-wet liquid coating device 6. As a 
result, as shown in Fig. 5, the pre-wet liquid coating device 
6 is brought into a state o f. running, ou t of the liquid. 
Particularly, the pre-wet liquid reaches around the bar 6A 
no more, and therefore* the pool of liquid formed between the 
bar 6A and the support web W is eliminated. . Subsequently, 
the pre-wet liquid coating device control section 16 outputs 
a drive signal to the lifting device 6L so as to remove the 
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bar 6k o£ the pre-wet liquid coating device 6 from the support 
web W. As a result, the lifting device 5L moves down the base 
6E. Thus, coating of the pre-wet liquid on the support web 
W is stopped. 

When poor coating occurs at a time of forming the 
photosensitive layer LI by coating the pho t o s en s i t i v e - 1 a y e r 
forming liquid to the support web W, an uncoated portion is 
formed on the support web W and an anodic oxide layer is 
exposed. As described above, the an tioxidant- layer forming 
liquid has poor wettability to the anodic oxide layer, and 
when no pre-wet liquid is coated, the antioxidant- layer 
forming liquid is repelled at the uncoated portion, as shoy/n 
in Fig. 7B. Even if poor coating in the pho t o s en s i t i v e - 1 ay e r 
forming layer LI is solved, no uni form. coating of the 
'^antioxidant -layer forming liquid can be obtained. 

On the contrary, in the coating apparatus 100 
according to the first embodiment, due to the pre-wet liquid 
being coated, the antioxidant layer L2 is continuously formed 
even in the uncoated portion as shown in Fig, 7A. If only 
poor coating in the pho t o s en s i t i ve - 1 ay e r forming layer LI is 
solved, a two-layered coating film comprised of the 
photosensitive layer LI and the antioxidant layer L2 is 
stably formed again. 

Accordingly, in the coating apparatus 100, even if an 
uncoated portion is formed in the photosensitive layer Ll, 
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there is no possibility that poor forming or an uncoated 
portion occurs in the antioxidant layer L2 placed on the 
photosensitive layer LI . 

Further, in the coating apparatus 100, the pre-wet 
liquid coating device 6 is activated using the removal signal 
indicating that the first coating device 2 is moved away from 
the position to be coated- Therefore, it is not necessary 
to provide an uncoated portion detecting device which detects 
occurrence of an uncoated portion in the photosensitive layer 
LI. 

Moreover, in the coating apparatus 100, when. coating 
of the pre-wet liquid by the pre-wet liquid coating device 
6 is stopped, the liquid- supply pump 6P is first stopped, and 
the pre-wet liquid coating device 6 is brought into a state 
of running out of the liquid. Thereafter, the bar 6A is 
removed from the support web W. In a case in which the bar 
6k is removed from the support web W without carrying out the 
above methods that is, without making the pre-wet coating 
device 6 into a state of running out of the liquid, the pool 
of liquid formed between the bar 6A and the support web W is 
not eliminated. As a result, there is a possibility that the 
pre-wet liquid which forms the pool of liquid adheres to the 
support web W, and a so-called thickly coated portion is 
thereby generated* The thickly coated portion may not be 
sufficiently dried, for example, even after passing through 
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the antioxidant layer drying device 10, and therefore, the 
quality of a finished planographic printing plate may be 
deteriorated. Further, in a case in which an undried pre-wet 
liquid adheres to other iDembers and the like^ an operating 
process becomes unstable. In addition, in that case, there 
may be cases in which manufacturing of planographic printing 
plates is temporarily stopped and the adherent pre-wet liquid 
needs to be removed. As a result, operating efficiency may 
be deteriorated. In the coating apparatus 100 of the present 
embodiment, the pool of liquid between the bar 6A and the 
support web W is eliminated by making the pre-wet liquid 
coating device 6 into a state of running out of the liquid, 
and thereafter, the bar 6A is removed from the support web 
W. Accordingly, no thickly coated portion, of the pre-wet 
liquid is generated on the support web W, and none of the 
above - described problems occurs. As a result, the quality 
of finished planographic printing plates can be .made stable. 
Further, the operating process can be stabilized and no 
deterioration in the operating efficiency also occurs. 

In the foregoing, the pre-wet liquid coating device 
6 is brought into a state of running out of the liquid by 
stopping the liquid - supply pump but the structure in 

which the pre-wet liquid coating device 6 is brought into a 
state of running out of the liquid is not limited to the same. 
For example, the liquid supplying pipe line 6J is generally 
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provided with a valve. In this case, the pre-wet liquid is 
not allowed to be supplied to the pre-wet liquid coating 
device 6 by closing the valve, so that the pre-wet liquid 
coating device 6 may be brought into a state of running out 
o £ the 1 iquid . 

Further, by controlling the number of rotation of the 
bar 6A as shown in the second embodiment described below, the 
pre-wet liquid coating device 6 can be substantially brought 
into a state of running out of the. liquid. 

Figs, 8 and 9 show a ro tat ing - driving device 36 in a 
coating apparatus of the second embodiment of the present 
invention. The coating apparatus of the second embodiment 
is different from the coating apparatus 100 of the first 
embodiment only in a point that the bar 6A of the pre-wet 
liquid coating device 6 (see Figs. 1 and 4) which is similar 
to that of the first embodiment is driven by the 
rotating • driving device 36, The overall construction of the 
coating apparatus is substantially the same as the coating 
apparatus IDO of the first embodiment, and therefore the 
drawings thereof are omitted. 

The rotating - driving device 36 is structured, 
including a motor, a speed reducer and the like, and also 
includes a drive source 38 which generates rota ting - driving 
force at predetermined torque and angular speed. A shaft 44 
is connected to an output shaft 40 of the drive source 38 via 
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a first universal wrist unit (joint) 42, and the shaft 44 is 
also connected to a switching member 48 via a second universal 
wrist unit (joint) 46. The switching member 48 is provided 
so as to move between a position at which it is connected to 
the bar 6A to allow transmission of r o ta t ing - dr i v i ng force 
(that is, the position indicated by the solid line in Pig. 
8), and a position at which it is disconnected from the bar 
6A so as not to transmit r o t a ting - driving force (that is, the 
position indicated by the two-dot chain line in Fig. 8). 

In this way, the drive source 38 and the bar 6A are 
connected together via the two universal wrist units. 
Therefore, the ro ta t ing - dr i ving force of the drive source 38 
can be transmitted to the bar 6A while constantly maintaining 
the angle of the bar 6A to the output shaft 40 of the drive 
source 38 at a fixed value (in the present embodiment, 
maintaining in parallel) . For example, even when the pre-\?7et 
liquid coating device 6 is slightly moved up and down or when 
the pre-wet liquid coating device 6 is moved down to remove 
the bar 6A from the support web W as indicated by the two-dot 
chain line in Pig. 9, the bar 6A can be rotated by the 
ro ta ting - driving force of the drive source 38 with the output 
shaft 40 of the drive source 38 and the bar 6A being maintained 
in parallel , 

The drive source 38 has a clutch (not shown) which is 
controlled by the pre-wet liquid coating device control 
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section 16. This clutch allows the rota ting - driving force 
from the drive source 38 to be transmitted to the bar 6A so 
that the bar 6A may be rotated at a predetermined specific 
number of rotation (angular speed of rotation) . The specific 
number of rotation mentioned herein is set at a value which 
does not allow bringing upward the pr e - we t 1 i qui d by the bar 
6A (that is, the pre-wet liquid coating liquid 6 is 
substantially brought into a state of running out of the 
liquid and no pre-wet liquid can be coated to the support web 
W) , but does not completely stop rotation of the bar 6A. 

Further, the rota ting - driving device 36 is provided 
with a brake 50 which' reduces the rotational speed of the bar 
6A. The brake 50 is controlled by the pre-wet liquid coating 
device control sectionlfi. 

When the rotational speed of the bar 6A is not reduced 
by the brake 50, the clutch (not shown) does not transmit the 
ro tating-driving force to the bar 6A. and . th e . ba r 6A is driven 
to rotate due to friction with respect, to the support web W, 
On the other hand, when the rotational speed of the bar SA 
is reduced by the brake 50, the number of rotation of the bar 
6A gradually decreases. When the number of rotation of the 
bar 6A reaches the above - described specific number of 
rotation, reduction of speed of the bar 6A by the. brake 50 
is stopped, and the rota ting - driving force is transmitted by 
the clutch tO'the bar 6A, thereby causing the bar 6A to rotate 
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at the specific number of rotation due to the rotating- 
driving force of the drive source 38. 

In the coating apparatus of the second embodiment 
having the above • described structure as well, the pre-wet 
liquid is coated to the support web W in the same manner as 
in the coating apparatus 100 of the first embodiment. 

Further, when coating of the pre-wet liquid for the 
support web W is stopped, first, the rotational speed of the 
bar 6A is reduced by the brake 50 and the bar 6A is rotated 
at the specific number of rotation. As a result, the pre-wet 
liquid coating device 6 is brought into a state of running, 
but of the liquid. Thereafter, the pre-wet liquid coating 
device 6 is removed from the support web W- Accordingly, the 
quality of planographic printing plates to be obtained can 
be made stable without forming a thickly coated portion of 
the pre-wet liquid on the support web W as is the case with 
the first embodiment. Further, the operating process can be 
stabilized and no deterioration in the operating efficiency 
occurs - 

In the present invention, the structure in which the 
pre-wet liquid coating device fi is moved close to or away from 
the support web'W having an uncoated portion formed thereon, 
in such a manner as to correspond to the uncoated portion is 
not limited to the above - described one. 

Fig. 10 shows, as a third embodiment of the present 
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invention, a coating apparatus 102 in which an uncoated- 
portion detecting device 30 for detecting occurrence of an 
uncoated portion is provided between the photosensitive 
layer drying device 8 and the pre-wet liquid coating device 
6. The coating apparatus 102 is different from the coating 
apparatus 100 of the first embodiment in a point that the 
pre-wet liquid coating device 6 is moved close to or away from 
the support web W based on inf orma tion-of the uncoated portion 
detected by the un c o a t ed - por t i on detecting device 30. In 
this structure, the pre-wet liquid can be reliably coated to 
the uncoated portion, and further, no pre-wet liquid is 
coated to a portion having a photosensitive layer formed 
thereon, thereby making it possible to efficiently coat a 
lower amount of the pre-wet liquid. 

In the structure of the third embodiment, as the 
uncoated-portion detecting device 30, a light 
emitting/receiving element having a light emitting element 
(for example* a light emitting diode) and a light receiving 
element (for example, a photodiode or a photo - transis tor ) 
integrated with each other, and the like can be used. The 
above - described light emitting element preferably emits red 
light or infrared light lor light having wavelength between 
those of red light and Infrared light) . 

Particularly, the pho t os ens i t i ve - 1 ay e r forming 
liquid to be coated by the first coating device 2 contains, 
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in addition to a photosensitive resin, various pigments or 
dyes, and may be colored in dark green to dark blue. In this 
case, the photosensitive layer LI formed by coating the 
photosensitive -layer forming liquid is also colored in 
similar color. Accordingly, when the photosensitive layer 
LI is uniformly formed on the support web W, light emitted 
from a light emitting element in the uncoa ted • portion 
detecting device 30 toward the photosensitive layer LI is 
almost completely absorbed by the photosensitive layer LI and 
almost no light is reflected toward a light receiving element 
of the uncoa ted • portion detecting device 30. 

On the other hand, when poor coating occurs by the 
first coating device 2 and an uncoated portion is generated 
on the photosensitive layer LI, a metal surface of the support 
web is exposed. Therefore,* light emitted from the light 
emitting element in the uncoated - portion detecting device 30 
is reflected by the uncoated portion and made incident on the 
light receiving element. The uncoa ted - port i on detecting 
device 30 can detect the uncoated portion by detecting the 
above-described incident light. 

In the structure having the unc o a t e d • po r t i on 
detecting device 30 which detects occurrence of an uncoated 
portion as in the coating apparatus 102 of the third 
embodiment, the pre-wet liquid coating device 6 may be 
structured as in the second embodiment, that is, in such a 
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nanner as to be brought into a state of running out of the 
liquid by reducing the rotational speed of .the bar SA. 

As the bars 2A and 6A of the present invention, a bar 
having a flat peripheral surf ac e , a wire bar in which a wi.re 
is closely wound in a circumferential direction of a bar 
peripheral surface and grooves are formed between adjacent 
wire portions, a groove - cutting bar in which grooves are 
formed throughout the width of the bar in a circumferential 
direction of the bar peripheral surface or in a required 
portion, and the like can be used. The outside diameter of 
the bars 2A and 6A is preferably in the range of (f> l to 30 
mm from the viewpoint of bar rolling accuracy (complete 
s t r a i ghtnes s / c omp 1 e t er oundne s s ) , rotational moment and 
weight balance, and more preferably in the range of (/) fi to 
2 0 mm : 

The bar supporting members 2B and 6B are not limited 
if only they can reliably support the bars 2A and 6A, 
respectively. However, a bar supporting member having a low 
coefficient of friction with respect to the bars 2A and 6A 
is preferably used in smooth rotation of the bars 2A and 6A, 
and a bar supporting member having a high wear resistance is 
further preferably used. Materials which satisfy these 
conditions include a polyethylene resin, a fluorocarbon 
resin, a polyacetal resin, and the like. Among them, 
polytetrafluoro- ethylene known as Teflon (trademark; 
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product name of DuPont in U.S.A.) and polyacetal resin known 
as Delrin (product name of DuPont in U.S.A.) are particularly 
suitable in terms of coefficient of friction, and strength 
(wear resistance) , Further, a filler such as glass fiber, 
graphite, molybdenum disulfide or the like added to the 
above •described plastic material can also be used. Moreover, 
after the bar supporting members 2B and SB are each made of 
metallic materials., the above - de scribed plastic material is 
coated or adhered to the surface of each bar supporting member 
(a portion which at least supports the bar 2A, 6A) , so as to 
reduce the coefficient of friction between the bars 2A and 
6A. Alternatively, various metallic materials impregnated 
with the above - described plastic materials (for example, 
aluminum impregnated with po ly t e t r a f 1 uor o - e t hy 1 en e ) can 
also be used for the bar supporting members 2B and 6B. 

The second coating device (the do wn s t r e am - s i d e 
coating section) of the present invention, that is, a coating 
device for forming an uppermost film layer was described 
above using a so-called die coater by way of example, but the 
present invention is not limited to the same. For example, 
various coating devices such as a bar coater, a slide hopper, 
a curtain coating device, or the like can be used. 

Further, a base material used as an object to be coated 
(support) by the coating device of the present invention may 
be formed in the shape of strip or sheet. A thin-plate metal 
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such as aluminum (the above • des cribed support web W made of 
alumiaum), paper, plastic film, resin - coat ed paper, 
synthetic paper and the like can be used. When an aluminum 
plate is used as the support for a planographic printing 
plate, for example, JIS 1050 material. JIS 1100 material, JIS 
1070 material, Al-Mg based alloy, Al-Mn based alloy, Al-Mn-Mg 
alloy, Al-2r based alloy, Al-Mg-Si based alloy, and the like 
'are applicable. When a plastic film is used as the support, 
polyolefin such as polyethylene or polypropylene, vinyl 
polymers such as polyvinyl acetate, polyvinyl chloride or 
polystyrene, polyamide such as G.6-nylon or 6-nylon, 
polyester such as polyethylene terephthalate or 
polyethylene - 2 , 6 - naphthalate , cellulose acetate such as 
polycarbonate, cellulose triacetate or cellulose dlacetate, 
and the like are used as materials of the plastic film. 
Further, a typical resin used for the resin-coated paper is 
polyolefin such as ^.polye thylene , but the present invention 
is not limited to the same. 

The thickness of the support web W is not particularly 
limited, but it is advantageous in the range of about 0.01 
ram to 1.0 mm in terms of handling or versatility. 

Further, as the photosensi tive - layer forming liquid, 
for. example, an aqueous solution of a high polymer compound, 
an organic solvent solution, pigment dispersant, colloidal 
solution or the like can be used. Examples of the 



45 



photosensitive- layer forming liquid used to form a 
photosensitive layer of a planographic printing plate 
includes photosensitive solutions used to form 
photosensitive layers having the following aspects (1) to 
(11) : 

(1) a photosensitive layer containing an infrared ray 
absorbent, a compound which produces an acid by heat, and a 
compound which cross-links by the addition of an acid; 

(2) a photosensitive layer containing an infrared ray 
absorbentr and a compound which becomes alkal i - so lubl e by 
h e a t ; 

(3) a photosensitive layer containing a compound which 
generates a radial by irradiation of laser light, a bind 
soluble in alkali, a layer including a multifunctional 
monomer or prepolyraer, and an oxygen blocking layer; 

(4) a photosensitive layer comprising a physical development 
center layer and a silver halide emulsion layer; 

(5) a photosensitive layer containing a polymer layer 
including a multifunctional monomer and a multifunctional 
binder, a layer including silver halide and a reducing agent, 
and an oxygen blocking layer; 

16) a photosensitive layer containing a layer including a 
novolak resin and naphthoquinone diazide, and a layer 
including silver halide; 

{7) a photosensitive layer containing an organic 
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pho toe onduc tor ; 

(8) a photosensitive layer containing a laser light 
absorption layer removed by irradiation of laser light, and 
a lipophilic layer and/or a hydrophilic layer; 

(9) a photosensitive layer containing a compound which 
generates an acid by absorbing energy, a high polymer 
compound having a functional group which generates sulfonic 
acid or carboxylic acid by addition of an acid, at a side 
chain, and a compound which imparts energy to an acid 
generator by absorbing visible light; 

(10) a photosensitive layer containing a quinone diazide 
compound and a novolak resin; and 

(11) a photosensitive layer containing a compound which is 
decomposed by light or ultraviolet radiation to form a 
cross • linking structure with itself or other molecules in the 
layer, and a binder soluble in alkali. 

EXAMPLES 

The present invention will be described in greater 
detail with reference to the following examples. 

In each of the following examples and comparative 
examples, an aluminum plate having a transverse dimension of 
1000 mm was subjected to required processing such as 
graining, etching, electrolytic surface roughening, and 
anodic oxidation, to thereby obtain a support web W. A 
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photosensitive -layer forming ..liquid was coated to the 
support web W using a coating apparatus to thereby form a 
photosensitive layer, and an an t iox idan t - 1 ayer forming 
liquid was coated thereto to form an antioxidant layer. A 
pre-wet liquid was coated to an uncoated portion of the 
photosensitive - layer forming liquid by the pre-wet liquid 
coating device 6. Then, . the presence of a thicJcly coated 
portion of the pre-wet liquid, and the quality of a coated 
surface of a planographic printing plate were evaluated. 

la the pre-wet liquid coating device 6, the bar SA 
having a widthwise (axial) dimension of 1600 mm was used. 

The composition of each of the photosensitive - layer 
forming liquid, the an t i ox i dan t - 1 ay er forming liquid, and 
the pre-wet liquid used in these examples and comparative 
examples are shown in Table 1. . 
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TABLE 1 





Viscosi t 
y (mPa • 

8) 


Specifi 
c 

gravi ty 


Surface 
tension 

( /^N/mM 


Principal 
componen t 


Amount of 

coating 

(cmVmM 


Phot OS ens 
i t i ve • 
layer 
forming 
liquid 


0,7 to 2 


0.828 to 
0.88 


220 to 230 


Organic 
solvent 
solution of 
photosensi- 
tive resin 


18.75 ± 1 


Ancioxida 
n t ' layer 
forming 
liquid 


7 to 10 


.1 , 014 ± 
0.002 


3 0 0 to 3 4 0 


P VA aqueous 

solution 

(containing 

fluorine 

based 

surface 

active 

agent) 


42 ± 3 


Pre - we t 
liquid 


0.6 to 1 


1.002 


300 to 340 


0.1 % 
aqueous 
solution of 
the above 
fluorine 
based 
surface 
active agent 


7.5 ± 0.5 



In each- of these examples and comparative examples, 
when the pre-wet liquid coating device S is removed from the 
support web W, the state of a removal region in which the 
pre-wet liquid coating device 6 is removed from the support 
web W (that is, a portion in which the bar 6A and the support 
web W contacts each other, and its vicinities), and the 
quality of the coated surface of a finished planographic 
printing plate were evaluated. The condition for causing the 
pre-wet liquid coating device to run out of the liquid, the 
state. of the removal region, and evaluation about the quality 
of the coated surface are shown in Table 2. 
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TABLE 2 





Number of 
r 0 t a b i n 
of bar 
( / nt i n ) 


Amount of 
1 i quid 
3 upp lied 
f L/min ) 


State of removal 
region 


Evaluatio 
n of the 
quality of 

^ 2i f* O /5 

C \j a L c d 

surface 


Occurrenc 
e of no 
liquid 


Thi ck 1 y 

coated 
portion 


Compara ti V 
G Example 1 


1500 


1 . 5 


None 


Occur 


X 


Example 1 


1500 


1 • s-^-o 


Occur 


None 


O 


Example 2 


1 5 0 0 ->5 


X . 5 


Occur 


None 


o 


Bxaxnple 3 


lS00-»^5 


1 . 5 


Occur . 


None 


o 



In the evaluation about the quality of the coated 
surface shown in Table 2, means that the quality of the 

coated surface is excellent and no problem arises from a 
practical standpoint; "'X'' means that the quality . of the 
coated surface is deteriorated to. such an extent that some 
problein practically ari ses depending on use conditions. 
Example 1 

In example 1, a photosensitive layer was formed by 
coating a photosens itive - layer forming liquid to the support 
web W using a first coating device 2 in the coating apparatus 
100 of the first embodiment. An an t i oxidan t • 1 ay e r forming 
liquid was coated thereto by the second coating device 4 to 
thereby form an antioxidant layer. The pre-wet liquid was 
coated by the pre-wet liquid coating device S to an uncoated 
portion of the pho t os en s i t i ve - 1 a y er forming liquid. Just 
before the pre-wet liquid coating device 6 is removed from 
the support web W, the liquid- supply , pump 5P was stopped so 
that the amount of liquid supplied was changed from 1.5 L/min 
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to 0 L/min, thereby making the pre-wet 1 iguid coating device 
6 into a state of running out of the liquid. 

As shown in Table 2, no thickly coated portion of the 
pre-wet liquid was generated in the removal region, and the 
quality of the coated surface of a' planographic printing 
plate was excellent. 
Example 2 

In example 2, a photosensitive layer and an 
antioxidant layer were formed using, the coating apparatus of 
the second embodiment in the same manner as in the first 
embodiment. Further, the pre-wet liquid was coated. by the 
pre-wet liquid coating device 6 to the uncoated portion of 
the photosensi tive-- layer forming liquid. Just before the 
pre-wet liquid coating device 6 is removed from the support 
vreb W, the number of rotation of the bar 6k was reduced from 
1500/min to 5/min, thereby making the pre-wet liquid coating 
device 6 into a state of running out of the liquid. 

As shown in Table 2, in this example as well as in 
Example l, no thickly coated portion of the pre-wet liquid 
occurs in the removal region, and the quality of the coated 
surface of a planographic printing plate was excellent. 
Example 3 

A photosensitive layer and an antioxidant layer were 
formed using the coating apparatus of the second embodiment 
substantially in the same manner as in the second embodiment. 
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Further, the pre-wet liquid was coated by the pre-wet liquid 
coating apparatus 6 to the uncoated portion of the 
photos ensitive - layer forming liquid. Just before the 
pre-wet liquid coating device 6 was removed from the support 
web W, the number of rotation of the bar 6A was reduced from 
ISOO/min to O/min so that the bar SA would be completely 
stopped, thereby making the pre-wet liquid co a t ing . d e v i c e 6 
into a state of running out of the liquid. 

As shown in Table 2, in this example as well as with 
Example 1, no thickly coated portion of the pre-wet liquid 
occurs in the removal region, and the quality of the coated 
surface of a planographic printing plate was excellent. 
However, the support web W was transported in a state in which 
the bar Bk was completely stopped, and therefore, the bar Sh 
was partially in friction with the support web As a result, 
the bar 6A was partially worn to such an extent that further 
use thereof is impos sibl e . 
Comparative Example 1 

In this comparative example, a photosensitive layer 
and an antioxidant layer were formed using the coating 
apparatus 1 of the firs t embodiment substantially in the same 
manner as in Example 1. The pre-wet liquid was coated by the 
pre-wet liquid coating device 6 to the uncoated portion of 
the pho tosensl tive - layer forming liquid. However, when the 
pre-wet liquid coating device 6 is removed from the support 
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web W, the amount of the liquid supplied was maintained at 
1.5 L/min without stopping the 1 i gu i d - s upp ly pump GP, and the 
pre-wet liquid coating device 6 was not made into a state of 
running out of the liquid. 

As shown in Table 2, in this comparative example, a 
thickly coated portion of the pre-wet* liquid was generated 
in the removal region, and the quality of the coated surface 
of a planographic printing plate was deteriorated. 

Since. the present invention has the above • des cribed 
structure, even if poor coating occurs in a lower layer, no 
poor coating occurs in an upper layer formed on the lower 
layer. 
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